A7 COMP MUTATIONS AFFECT EXPRESSION PATTERNS OF EXTRACELLULAR MATRIX PROTEINS DURING IN VITRO CHONDROGENESIS  by Roman-Blas, J.A. et al.
S20 Podium Presentations
the OAT group (p<0.05). MRI evaluation after 5 years demon-
strated excellent or good repairs in 94% after OAT compared
with 52% after MF. Twenty-six (93%) athletes following OAT and
fifteen (52%) athletes following MF returned to sports activities
at the pre-injury level at an average of 9.5 months (range 7
to 11 months) after the operations. Twenty-four (86%) athletes
following OAT and fifteen (35%) athletes following MF continue
to sports activities at the pre-injury level at an average of 5.4
years after the operations. Others showed a decline in the sport
activity level.
Conclusions: At an average of 5 years (range from 4 to 7
years) follow-up, our prospective, randomized, clinical study in
young active athletes under the age of 40 has shown significant
superiority of the OAT over microfracture for the repair of artic-
ular cartilage defects in the knee. Regarding return to sports,
we found that only 35% of MF athletes could continue sports
activities at the preinjury level.
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Purpose: Mutations in human cartilage oligomeric matrix protein
(COMP) cause two skeletal dysplasias: pseudoachondroplasia
(PSACH) and multiple epiphyseal dysplasia (MED). We studied
the effects of over-expression of wild type (wt) COMP and ex-
pression of mutant COMP on early stages of chondrogenesis in
chicken limb bud micromass cultures.
Methods: RCAS virus with wt or mutant (C328R, PSACH;
T585R, MED) chick COMP cDNA inserts were transfected into
chicken limb bud cells and cells were plated as micromass cul-
tures. Cells were harvested at days 3, 4 and 5. The extent
of chondrogenesis was assessed by real time PCR analysis
of COMP, col2a1, col9a1, matrilin 3 (mat 3), syndecan 3, and
tenascin C mRNA expression. Alcian blue staining of the cul-
tures, 35S sulfate incorporation, and western blots reacted with
antibodies to COMP, type II collagen, and mat 3 were also per-
formed. Cell proliferation was estimated by WST-1 assay, and
real time PCR measurements of p21 and p27 mRNA levels were
assayed.
Results: The expression of wt or mutant COMP proteins was
confirmed in all transfected cells. Compared to untransfected
control, cells transfected with wt COMP showed a statistically
significant increase of type IX collagen mRNA at days 4 and 5 of
harvest. Indicative of sulfated proteoglycan synthesis, alcian blue
staining, 35S sulfate labeling, and expression of aggrecan and
syndecan were higher in cells over-expressing wt COMP, partic-
ularly at day 5 of harvest, than untransfected control cells. The
expression of type II collagen and mat 3 were not significantly
different in the COMP over-expressing cells than control cells at
all days of harvest. In contrast to cells over-expressing wt COMP,
cultures transfected with COMP mutants showed significant de-
creases in type IX collagen expression at all days of harvest.
Furthermore, in the T585R mutant, alcian blue staining intensity,
as well as 35S sulfate incorporation and expression of aggrecan
and syndecan 3, were decreased at day 3 of harvest. However,
in the T585R mutant, alcian blue staining intensity recovered at
later harvest times, suggesting increased accumulation of sul-
fated proteoglycan that may relate to decreased protein turnover.
Interestingly, and in contrast to cells over-expressing wt COMP,
the mRNA and protein expression of mat 3 in the mutants was
significantly increased at day 3 of harvest; however at later days,
protein expression of mat 3 was decreased in the mutants. Sig-
nificant reduction of WST-1 activity, and p21 and p27 mRNA
levels were observed in cultures that over-expressed COMP or
expressed mutant COMP.
Conclusions: COMP mutations cause a significant decrease
of type IX collagen at all three days of harvest. Conversely,
over-expression of wild type COMP causes a significant increase
in type IX collagen expression. Expression of mat 3 was not
significantly different from control cells in cells over-expressing
wild type COMP, but was higher in mutants at day 3 of harvest.
Interactions between COMP and other components of the extra-
cellular matrix of cartilage, including type IX collagen and mat 3,
occur during early stages of chondrogenesis. Our studies sug-
gest that COMP mutations disrupt these normal interactions and
also influence rates of proliferation of chick limb bud micromass
cultures during chondrogenesis.
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Purpose: There has been a huge interest in the involvement of
Toll-Like Receptors (TLR) in human and experimental arthritis.
Several endogenous ligands for TLR, like biglycan, are present in
osteoarthritic joints. However, the involvement of these receptors
in osteoarthritis (OA) has not been studied extensively. The
present study was performed to evaluate the role of TLR-2 and
TLR-4 in experimental OA pathology.
Methods: Experimental OA was induced by 2 intra-articular
injections of 1 Unit collagenase into murine knee joints. Due to
the instability that results from these injections, OA-like pathology
develops within 42 days. At day 42, knee joints are dissected and
processed for histological examination. OA-like changes in the
cartilage of 4 joint surfaces were scored using a gradual scale
from 0-5. Five sections of each joint were scored, resulting in a
maximum score of 30 of each surface. The role of TLR2 was
studied by induction of experimental OA in TLR2-/- mice (n=16)
and C57BL/6 controls (n=15), and the involvement of TLR4 was
studied in C3H/Hej mice and their C3H/Hen controls (n=15 in
both groups). C3H/Hej are LPS insensitive mice because of a
point mutation in the gene coding for TLR4, which leads to TLR4
dysfunction.
Results: In control joints of all murine strains, no spontaneous
OA lesions were observed. After induction of OA, mild os-
teoarthritic lesions developed in knee joints of C3H/Hen mice,
with a mean score of 8,2. Surprisingly, in stead of suppressed
OA, C3H/Hej mice showed markedly increased overall OA pathol-
ogy in the cartilage, with a score of 13,3 (p<0,02). The largest
effect of TLR4 absence was in the tibial plateau, both in the
lateral (p<0,01) and in the medial (p<0,001) compartment, with
OA score increasing with respectively 40% and 370%. Incidence
of severe OA pathology, deep fissures to complete erosion in at
least 1 surface, was increased from 13% in C3H/Hen to 43% in
the TLR4 deficient C3H/Hej mice.
In TLR2-/- mice, OA pathology increased from 10,0 in the wild-
type controls to 15,5 (p<0,02). Changes were observed in all
surfaces, but were strongest in the lateral compartment of the
joint, both in the femur and tibia. Incidence of severe cartilage
damage was increased in the medial femur, medial tibia, lateral
femur and lateral tibia respectively from 13% to 44%, from 27%
to 69%, from 60% to 81% and from 53% to 81%. For TLR2, these
observations were in line with the findings in an inflammatory
model for rheumatoid arthritis, which is based on the occur-
rence of spontaneous arthritis in IL-1ra deficient conditions. In
